Chapter 3N. Environmental Setting, |mpacts, and Mitigation
M easures - Economics

This chapter describes the key economic effects caused by implementing the project dternatives.
Economic changes focus on two geographic areas. aregion defined by the boundaries of Mono and Inyo
Countiesand the affected areadefined primarily by the LADWP servicearea. Economic effectselsewhere
in the state also are evaduated. Appendix X includes additional details of the methodologies used to
perform the impact anayses.

Information presented in this chapter is based largely on information contained in other chapters
of this document, including Chapter 3G, "Land Use", Chapter 3l, "Recreation Resources', Chapter 3L,
"Water Supply”, and Chapter 3M, "Power Generation”. These chaptersshould bereviewed for additional
information on basdine conditions and effects described below.

PREDIVERSION CONDITIONS

Overview of Socioeconomic Development in
the Mono and Inyo Counties Region

Mono County'spopulation increased rapidly during the 19th century because of gold mining activity
around Bodie, but fell sharply during the early part of the 20th century. The county's popul ation was stable
between 1890 and 1900, declined between 1900 and 1920, and subsequently rebounded (Table 3N-1).
The town of Lee Vining was established in the 1920s to serve an emerging tourist industry around Mono
Lake. (Phillips 1967.)

As the consumer markets of Mono County's mining communities diminished, the county's
agriculture shifted from a mixture of crop and livestock production to primarily livestock and forage
production. Irrigated acreagein Mono County decreased by 41% between 1910 and 1940 (U.S. Bureau
of the Census 1913, 1932, 1942). Astheregion's agriculture became dominated by livestock production,
a pattern of seasonal grazing devel oped that involved sheep operatorsbased in Kern County driving stock
into Mono County for temporary pasturing. Many flocks were tended by recent immigrants from Spain
(especidly the Basque province), Portugd, and France. By 1900, over 200,000 sheep grazed the county's
ranges (Inyo Nationa Forest 1989).
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The population of Inyo County, where devel opment was based on livestock ranching rather than
gold mining, grew reatively steadily until 1910 and then stabilized through the prediversion period (Table
3N-1). Southern Sierra Power Company promoted agricultura development in Inyo County based on
power supplied by its Mono County hydroelectric facilities. Economic uncertainty, however, led many
ranchers to sdll their land and water rights. By the late 1920s, LADWP owned gpproximately 80,000
acresin the Owens Valley and controlled gpproximately 90% of the water of the Owens River.

Agriculture

This section describes prediversion agriculture conditionsin Mono Basin and Long Vdley. Mono
Basin and Long Vdley are the study areas for which agriculturd land use and production are andyzed in
Chapter 3G, "Land Use",

Mono Basin

Mono County's early agriculturists tapped the streams of the eastern Sierra to convert the semi-
desert to arable farmland. Between 1919 and 1929, the area irrigated from Mono Lake tributaries
increased from 4,190 acresto 11,500 acres (U.S. Bureau of the Census 1932).

Aerid photographs taken in 1929 indicate that water diverted from Gibbs, Lee Vining, Walker,
Parker, and Rush Creeks was being used to irrigate gpproximately 4,100 acres of nearby pastures. The
acreage irrigated remained rdatively stable through 1934. Annud water consumption for irrigation and
stock watering along the diverted tributaries was estimated at 30,000 af. Other sources indicate that
irrigation water applications may have exceeded thislevd (refer to Chapter 3G, "Land Use"). (Rawson
1990, Court Testimony, Volumes1-V.)

Forage productivity and livestock useof grazinglandsare measuredin anima unit months(AUMS).
One AUM isthe amount of forage required by one cow-cdf pair (or five sheep) for 1 month (i.e., 800-
1,000 pounds of forage). Based on estimated irrigated acreage of 4,100 acres and estimated productivity
of 4.5 AUMSs per acre, approximately 18,450 AUMSs of forage were produced annually on pastures
irrigated by diversons from the Mono Lake tributaries in 1929. This amount of forage would support
15,000-20,000 sheep over the grazing season. Managing this number of sheep would require
approximately 20-25 shepherds.

Long Valley

Before 1940, Long Vdley, which comprisesthe land along the Upper OwensRiver, was primarily
in private, family ownership. Cattle production was higtoricaly the main agriculturd activity on irrigated
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land in Long Vdley and in adjacent, unimproved rangdands. Severd Long Vadley cattle operators aso
owned lands in the Bishop area that provided winter pasture.

Although little information is available on prediversion agriculturd production and employment in
Long Valey, thefilling of Lake Crowley reservoir probably flooded dmost half of theirrigablelandin Long
Vadley. Asdiscussed below, gpproximately 1,350 acres are currently irrigated in Long Valey. Assuming
twicethisacreage wasinirrigated pasture before 1940 and an average productivity of 4.5 AUM per acre,
Long Vdley could have supported roughly 2,400 cows and an equal number of calves over the grazing
Season.

Recreation and Tourism

Mono Basin beganto be devel oped for tourism and recrestion shortly after the Cdiforniagold rush.
Devdopment accelerated in the 1920s when highways linking Mono County to the state's major
metropolitan areas were constructed. The region's prominent prediverson recreation devel opments
included resorts at Mono Lake; resorts, marinas, and campgrounds on the June Lake Loop; and fishing
resorts onthe Upper OwensRiver. Boating, swimming, sunbathing, and waterfowl hunting attracted many
touriststo Mono L ake, and Rush Creek wasrenowned asatrophy fishery. By thelate 1930s, tourism had
become the region's most important industry.

ENVIRONMENTAL SETTING

Socioeconomic Conditionsin Mono and Inyo Basins

Overview

Population. Mono County'spopul ation remai ned stable between 1940 and 1960 and then entered
aperiod of rapid growth, increasing by over 300% between 1960 and 1989. Population in Inyo County
grew rapidly in the 1940s, stabilized in the 1950s, and then resumed a rapid growth rate. Since the
recession of the early 1980s, its population hasincreased dowly (Table 3N-1). Both counties population
dengties are extremely low in comparison with the statewide average of 187 persons per square mile;
Mono County's population density is 5.2 persons per square mile and Inyo County'sis 2.8 persons per
quare mile.

Mono and Inyo Counties each have only oneincorporated area. Mono County isrelaively more
urban than Inyo County, with 48% of its population concentrated in Mammoth Lakes, as compared with
20% of the Inyo County population in Bishop. (Cdifornia Employment Development Department 1991.)
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Employment. In 1990, Mono and Inyo Counties had acombined civilian labor force of 13,525.
Their most important employment sectors are services, trade, and government, which jointly account for
82% of the region's total employment (Table 3N-2). The two-county region's unemployment rate was
6.2% in 1990, up from 4.4%in 1989. Unemployment in theregion has historicaly been near the satewide
rate (Cdifornia Employment Development Department 1991).

Approximately 60% of Mono and Inyo Counties privately owned establishments employed less
than five workersin 1988. Only one establishment, arecreationa services provider, employed more than
1,000 people. Five other establishmentsin the two-county region employed more than 100 people. (U.S.
Department of Commerce 1990.)

Tourigmis the main source of employment in the region. The trade and services sectors, which
jointly account for 60% of the region's employment, are heavily oriented toward serving tourigts. For
example, roughly hdf of the region's service-sector employees work at motels, resorts, or ski areas, and
half of the trade-sector employees work at restaurants, bars, or service gations (Cdifornia Employment
Development Department 1991, U.S. Department of Commerce 1990). Government, the region's third
largest employment sector, is aso oriented toward serving tourists.

Agriculture, which formerly was an important industry in the region, directly accountsfor lessthan
1% of the region's jobs (Cdifornia Employment Development Department 1991). The shift from labor-
intensve to capital-intensve crops and farming methods within the two-county region isreflected in trends
toward fewer, but larger, farms. The number of farms in the region decreased from 320 to 170 between
1940 and 1987, while the average size of farmsincreased from 750 acresto 1,720 acres (U.S. Bureau of
the Census 1942, 1989).

Income. In 1988, per-capita persona income averaged $17,772 in Mono County and $15,300
inlnyo County. Theseincomelevelsare lower than the statewide average of $18,763. (U.S. Department
of Commerce 1990.)

In 1988, payrolls accounted for 74% of al earned income and for 50% of al persond incomein
the region. Proprietors income and other labor income accounted for the remaining 26% of earnings. A
substantidly higher proportion of total persona incomeisaccounted for by earningsin Mono County (77%)
than in Inyo County (54%) (Table 3N-3). Unearned income, including government transfers (e.g., socid
Security payments), interest income, and dividends, accounts for ardatively large share of totd incomein
Inyo County. (U.S. Department of Commerce 1990.)

Services, trade, and government are the region's largest sources of earnings (Table 3N-4). The
service sector has increased in importance as a source of earnings, while trade and government have
contributed relatively stable shares of earnings. Thetrade sector'sshare of earningsissmdler thanitsshare
of employment; this discrepancy isatributableto the relatively low wage rates characteridtic of retail trade
occupations.
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Agriculture
Regional Production and Employment

Characteristics. Agriculturd production in Mono and Inyo Counties a the commence-
ment of Mono Basin water exportsin 1940 and in 1987 are shown in Table 3N-5. The mgor changein
farmtenureinthe region between 1940 and 1987 wastoward larger and fewer farmsand corporateleasing
as opposed to family ownership.

Between 1940 and 1987, the region's irrigated acreage decreased from 52,600 acresto 35,200
acres. Part of this decrease is attributable to reduced irrigation of lands adjacent to the diverted Mono
Laketributaries. Theareairrigated by diversionsfrom these streams decreased from 4,100 acresin 1934
to 2,280 acres in 1989. Another portion of the decrease is atributable to the filling of Lake Crowley
reservoir, which displaced an estimated 1,500 irrigable acres, and idling of landsin Inyo County associated
with LADWP's property acquisitions.

Caitle production in the region increased substantidly in the postdiverson period while sheep
production was relatively stable. Cattle and calf saes (excluding salesfrom stocker operations) increased
from 7,760 in 1940 to 19,450 in 1989, while sheep and lamb sales decreased from 34,250 to 19,400
(U.S. Census Bureau 1942, Inyo-Mono Department of Agriculture 1991).

Agriculturd production in Mono County generated approximately $13.3 million in agricultura
productsin 1989, up from $11.6 million (in unadjusted dollars) in 1979 (Table 3N-6). Approximately half
of the county's 1989 farm production was generated by saes of livestock and wool. Mogt of theremaining
production conssted of livestock forage, including dfdfa, irrigated pasture, dryland grazing, and grains.
Seed crops accounted for the remainder of the county's agriculture.

Inyo County's agricultural sector produced gpproximatdly $9.1 million in agricultura productsin
1989, up from $7.8 million (in unadjusted dollars) in 1979 (Table 3N-6). Similar to Mono County, more
than haf of the Inyo County's 1989 farm production was generated by sdes of livestock.

Agriculturd employment (excluding owners and unpaid family members) in Mono and Inyo
Counties since 1974 has ranged from 50 jobs in 1974 to 200 jobsin 1983. (Employment data are not
disaggregated for the two counties.) In 1989, agriculture accounted for 100 jobs, or 0.7% of al
employment in the two-county region.

Mono Basin. The Mono Basin study areaincludes agriculturd lands in Mono Basin that could
be affected by the water diverson dternatives. The study area includes irrigated lands adjacent to the
tributaries and relicted lands adjacent to Mono Lake.

Much of the farmland dong Lee Vining, Waker, Parker, and Rush Creeks was purchased by
LADWP during the 1930s. LADWP has leased Cain Ranch to the Inyo Sheep Company since 1938.
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This company isbased in Kern County and uses Mono Basin lands for summer pasturing. The number of
sheep grazed in the basin by Inyo Sheep Company decreased by approximately 25% between 1940 and
1989, dthough this decline resulted more from the loss of grazing access to Conway and DeChambeau
Ranches in the northern part of the basin than to reduced irrigation on Cain Ranch. Following the sde of
afederd grazing permitin 1986, the company reduced itsMono Basin sheep herd to approximately 10,500
head. (Iturriria pers. comm.)

Within the Mono Basin study ares, agriculturd production occurs primarily on leased LADWP
lands and on federd range dlotments. Sheep and a few cattle graze these lands from May through
September. Few livestock remain in the basin year round because of itsharsh climate and lack of forage.
The number of sheep and cattle using the basin each summer varies based on forage and water availability,
livestock prices, and other factors.

The federa government currently charges permit holders $1.97 per AUM for grazing on federd
dlotments. LADWP's base |ease rates range from $2.00 per AUM for dry rangeland to $3.90 per AUM
forirrigated pasture. LADWP annually adjustsits|ease rates based on the price of beef. The current lease
rateis 1.4 timesthe baserate (Anderson pers. comm.). For thisanaysis, forage values of $2.00 per AUM
for dryland grazing and $4.00 per AUM for irrigated pasture were used to estimate forage values,
regardless of land ownership.

As discussed in Chapter 3G, "Land Use', forage production near Mono Lake and its tributaries
during yearsof norma water availability isapproximately 20,600 AUMS, including 9,100 AUMsonfederd
lands and 11,500 AUMs on LADWP property (Tables 3G-4 and 3G-5 in Chapter 3G, "Land Use").
Forage produced in Mono Basinisvaued at an estimated $60,000, or approximately 7% of thetotal value
of Mono County's 1989 forage production (Inyo-Mono Department of Agriculture 1990).

Lands aong the diverted tributaries are owned by LADWP and were leased to two sheep
operations in 1989: the Mono Sheep Company, based in Barstow (San Bernardino County), and the lnyo
Sheep Company, based in Oildde (Kern County). (The Inyo Sheep Company has since purchased the
Mono Sheep Company and now controlsthe Mono Sheep Company'slease with LADWP and itsfedera
grazing permits.) The Mono Shegp Company leases additional LADWP lands e sawherein Mono Basin.
The Inyo Sheep Company aso holds federa grazing permitsin the basin. The estimated vaue of forage
produced by leased LADWP landsin Mono Basin is shown in Table 3N-7.

The Mono Sheegp Company irrigates a portion of the land it leases from LADWP from Gibbs
Creek (atributary to Lee Vining Creek) and LeeVining Creek. The 149 acresof LADWPIland irrigated
fromthese creeks produce 670.5 AUMs of forage, valued at an estimated $2,680, during years of normal
water avalability.

The Inyo Sheep Company irrigates 1,844 acres of leased LADWP land during norma water years
from the Farrington Siphon located on the aqueduct between Lee Vining and Walker Creeks, and from
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diversons from Walker and Parker Creeks. Pastures irrigated from these creeks produce an estimated
8,298 AUMs with atota estimated value of $33,200.

Much of the economic activity associated with the Mono and Inyo Sheep Companies operations
occurs outside of Mono County. Because the sheep herds are moved to various locations throughout the
year, revenues and expenditures generated by the operations are spread over severa locations and
counties. For example, lamb and wool sdes occur from locations outsde Mono County. (Iturririapers.
comm.)

L abor used by these sheep operationsisusudly hired through acontract with a Sacramento-based
ranch employment firm. Approximately seven herders are required during the summer months when the
sheep are grazed in Mono Basin; up to 12 herders are required during winter months. Independent truck
drivers hired from the locd area are occasiondly used to truck sheep to different locations, but trucks
owned by the sheep operations are usually used for trucking and aredriven by employees. (lturririapers.
comm.)

Very few goods and services are purchased in the loca areawhile the sheep are based in Mono
County. The herders live in tralers on ranches. The companies bus groceries and miscellaneous
equipment, including tires, sdt, and medicines, in the locd area, but mgor purchases during the year are
usualy made in Kern County. (lturriria pers. comm.)

Long Valley. The Long Vdley sudy areacongsts of agricultural lands dong the Upper Owens
River that recaiveirrigation water from theriver and could be affected by changesinriver flows. Itincludes
lands adjacent to the river between East Portal and Lake Crowley reservaoir.

The upper portion of thisstudy areaconssts of three privately owned cattle ranches, and the lower
portion consists of a cattle operation that leases land from LADWP. The three privately owned ranches
are John Arcularius Ranch, Inga Land Company, and Howard Arcularius Ranch. The LADWP lessee
isthe &L Livestock Company.

Three of these operations are cow-caf operations involving cattle breeding and calving. Caves
produced by these operations are usualy sold locdly at weights ranging from 500 to 600 pounds before
being shipped to Kern County for finishing. Oneoperationisastocker operationinwhich eersaregrazed
for the season and sold when they weigh approximately 500 pounds.

Few cattle overwinter in Long Valey. Operators move their livestock to lower elevation land
(usudly in the Bishop areq) around October and haul them back to Long Vdley in May.

Annua forage production in the Long Valey study area averages an estimated 6,200 AUMS,
induding 3,900 AUMSsoff privatelandsand 2,300 AUMsoff LADWPIands. Thisforage hasan estimated
value of $24,000 (Table 3N-8).
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Employment directly generated by cattle operationsin the sudy areaiisrelaively low. Inaddition
to the four ranch managers, fewer than 12 seasond employees likely work on the four study area cattle
operations during months livestock are grazed in Long Vdley. Expenditures on supplies and equipment
by these operations occur primarily in Inyo County because of Long Valey's proximity to Bishop and
because most livestock that use Long Valey in summer overwinter near Bishop.

Recreation and Tourism

Increases in population, disposable income and wedth, leisure time, and mobility have caused
tremendous growth in recrestion and tourism throughout the United States since Mono Basin waterswere
firgd exported in 1941. Recreation and tourism have increased most dramaticaly in Cdifornia The
resdentia population has grown rapidly, and the state has become increasingly attractive to visitors from
throughout the nation and the world.

Mono and Inyo Counties have participated in the general development of recreation and tourism
over the past 50 years. In addition to the increasing numbers of motels, restaurants, gas stations, resorts,
marinas, and campgrounds, anew activity and industry, apine skiing, hasemerged to become the dominant
element of the region's recreation and tourism sector. Mammoth Mountain Ski Areaistheregion'slargest
employer.

Some eementsof the region'srecreation and tourism sector have declined during the postdiversion
period; these declines are directly related to changesin recrestion opportunities resulting from the export
of water from the Mono Lake tributaries. Use of lower Rush Creek, formerly a popular and renowned
gport fishery, became negligible after it was dewatered. Recreational opportunities on the lower reaches
of Lee Vining, Parker, and Waker Creeks were smilarly affected. Also, as the level of Mono Lake
declined and its water became sdtier and its beaches muddier, opportunitiesfor swimming, motorboating,
sunbathing, and waterfowl hunting have declined substantidly. Conversdly, opportunities for viewing tufa
towers, one of the lake's principa attractions, have increased substantidly as the lake level has declined.

Regional Economic Importance of Recreation and Tourism

Expenditures. Recreation and tourism expenditures in Mono and Inyo Counties are
mainly associated with four typesof businesses: ski areas, lodging places, esting and drinking places, and
sarvice saions. Other sectors, including public transportation and generd retail trade, are somewhat less
dependent on recregtion and tourism.  Although no direct information is available regarding how much
gpending in each of these sectors is generated by recreation and tourism, these spending levels can be
edimated in relaion to travel-related expenditure levels.

Until 1985, the State of Cdifornia estimated travel-related expenditures by county (California
Depatment of Commerce 1987). Approximately 71% of dl travel-related expenditures in Cdifornia
between 1980 and 1985 was for pleasure travel and 29% was related to businesstravel. Redively little
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business travel occursin Mono and Inyo Counties. A survey-based study conducted in 1979 estimated
that 4.3% of dl summer highway travel and 5.2% of dl winter highway trave in the region were work
related (Cdifornia Department of Transportation1979). Estimates of recreation-related expendituresare
shown in Table 3N-9, based onthe assumptionsthat 95% of dl travel-related spending in Mono and Inyo
Countiesiis related to recreation and tourism and that travel-related spending in Mono and Inyo Counties
between 1986 and 1989 varied in proportion to the region'staxable sales. An estimated $339 million was
gpent on recreation and tourism purchases in the region in 1989, an increase of 49% over the 1983

spending leve.

During summer, recregtion activitiesin the region focus onitslakes and streams, including thelakes
and streams that could be affected by amendments of Mono Basin water rights. In contrast, winter
recreation focuses primarily on downhill skiing, which would not be affected by potentia weter-rights
amendments. The relative importance to the region of summer versuswinter recregtion isindicated by the
seasonal distribution of regional expenditures on lodging. Between 1990 and 1991, 39% of the tota
regiond expenditures on lodging in Mono County occurred between April and September, while 61%
occurred between October and March (Wilmot and Mooneyham pers. comms.).

Recreationd activity in the region is probably less skewed toward the winter season than is
suggested by the seasonal distribution of lodging expenditures, however, because alarge share of summer
overnight use involves camping, which resultsin lower per-night expendituresthan other formsof lodging.
In 1979, 37% of summer overnight travelers surveyed stayed in campgrounds, compared to only 8% of
winter overnight travelers (Cdifornia Department of Trangportation 1979).

Employment. Estimatesof employment generated by recrestion-rel ated spendinginMono
and Inyo Countiesfor 1983-1989 are shown in Table 3N-10. Recresation-related employment increased
by approximately 1,900 jobs (52%) over the 7-year period, and the share of regiona employment
accounted for by recreation increased from 32% to 40% over this period.

Personal Income. Payroll income (in constant 1989 dollars) related to recreation and
tourismfor 1983-1989isshownin Table 3N-11. Real income generated by recreation increased by 45%
over the 7-year period, and the average annud rea earnings per payroll job decreased from $11,700 and
$11,200 (4%) over the period.

IN1989, recresti on-rel ated empl oyment accounted for 28% of theregion'stota wagesand salaries.
Thisshare is lower than the share of employment related to recreation (40%). This discrepancy results
from the seasona nature of recregtion-related jobs and their relatively low sdaries.

Affected Recreation Resources. This section discusses levels of spending generated by visits
to the recrestion areas that could be directly affected by amendments of Mono Basin water rights, and the
contributions to regiona employment and personal income associated with these expenditures.
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Mono Lake. Spending patterns of Mono Lake users were analyzed through a 1992
survey of gpproximately 300 vigtorsto the lake. Respondents were asked how much money they spent
or intended to spend on groceries and supplies, restaurants, lodging, camping, automotive items, and other
items whilevisiting Mono and Inyo Counties. Resultsindicatethat visitorsto Mono Lake spend on average
$15.79 per day per person on travel-related purchases (in 1989 dollars) while visting the region. Loca
aress benefiting from visitor expenditures include Lee Vining, Mammoth Lakes, and Bishop.

Between 1985 and 1989, annual use of Mono Basin Nationa Forest Scenic Area, which includes
al landsin Mono Lake Tufa State Reserve, averaged approximately 270,200 visitor days, of which most
use was associated with Mono Lake. Assuming an average daily expenditure of $15.79, vistors to the
Scenic Area account for an estimated $4.3 million in annua regiona expenditures. Because not al use of
lands within the Scenic Area is associated with Mono Lake, some portion of these expenditures is not
attributable to Mono Lake vigtation.

L ower Reaches of the Mono Lake Tributaries. Use of the lower reaches of Lee
Vining, Rush, Parker, and Walker Creeks has been negligible since these reaches were dewatered in the
1940s. Between 1985 and 1990, annua use of the four reaches averaged roughly 370 visitor days (Table
3J1). Based on a 1991 survey of approximately 200 tributary users, recreationists spend, on average,
$9.65 per vigtor day on travel-related purchases while recregting at the tributaries. Users of the lower
tributariesthus generate gpproximatdy $3,600 in annud regiona expenditures, most of which likely occurs
in Lee Vining.

Grant Lake Reservoir. Based on a1991 survey of 100 Grant Lake reservoir users,
expenditures for groceries, restaurants, lodging, camp sites, and automotive and boating needs averaged
$9.72 per visitor day. Between 1986 and 1991 (excluding 1989), annua use of Grant Lake reservoir
averaged approximately 46,200 vidtor days. Annual trave-related expenditures by Grant Lake reservoir
visitors over this period thus averaged approximately $449,100. Loca expenditures likely occur in Lee
Vining, the June Lake Loop area, and, possibly, Mammoth Lakes.

L ake Crowley Reservoir. Based onsurveysof 300 vistorsto Lake Crowley reservoir
in 1991 and 1992, travel-rel ated expenditures by visitors averaged gpproximately $14.48 per visitor day.
Between 1988 and 1991, total use of Lake Crowley reservoir averaged approximately 127,700 visitor
days per year. Useof Lake Crowley reservoir thusresulted in regiond expendituresaveraging $1.8 million
per year. Loca spending generated by use of Lake Crowley reservoir would primarily occur in Mammoth
Lakes, Bishop, and Toms Place.

Owens River. Approximately haf of the 15 miles of the Upper Owens River between
Big Springs and Lake Crowley reservoir is publicly accessible, and the other haf has restricted access.

Mono Basin EIR Ch 3N. Economics
558\CH3N 3N-10 May 1993



Annud use of the public and private reaches averages approximately 21,000 and 6,000 visitor days,
respectively.

Users of the private reach of the Upper Owens River are estimated to spend approximately $50
per day on travel-related items, based on daily lodging costs of about $40 per person and on other costs
of an estimated $10 per person per day. Based on results from lower tributary user surveys, users of the
public reach are estimated to spend about $10 per person in an average day. Based on the estimated
number of visitors days in 1987 (Table 33-5), Upper Owens River users generated approximately
$407,000in 1987 inregiond expenditures. Locd spending associated with use of the Upper Owens River
would occur primarily in Mammoth Lakes and Bishop.

Aquaculture

Aquaculture operations that could be affected by amendmentsto Mono Basin water rightsinclude
abrine shrimp operation at Mono Lake and atrout-rai sing operation along the Upper OwensRiver inLong
Vdley.

Brine shrimp have been harvested from Mono Lake by a single operator, High Serra (and its
predecessor Jungle Laboratories Corporation), for gpproximately 30 years. High Sierra is the only
harvester of brine shrimp in Mono Lake. High Sierra focuses on providing brine shrimp to markets
characterized by quaity-conscioustropicd fish hobbyists, and isbelieved to bethe second largest producer
of brine shrimp in the United States (Lal and Insdlata 1980).

Shrimp harvesting production levelshave varied with changesin thelevel of effort expended by the
company and the introduction of improved harvest technology (including more frequent sampling to locate
areaswhereshrimp dengity isgrester). No direct relationship between harvest amountsand lakelevelshas
been identified; consequently, changes in LADWP operations under the project dternatives are not
expected to affect brine shrimp aquaculture operations.

Alpers Owens River Ranch (Alpers Ranch) isadiversfied family-operated businessthat includes
atrout hatchery operation, alimited number of grazing cattle, and anine-cabin resort for catch-and-release
fishing of wild trout (the largest financia contributor). One permanent and two temporary employees are
hired to work &t the trout hatchery. Although trout migrate upstream to spawn naturaly on the property,
the trout hatchery operationsrely ontrangplanted fingerlingsand are not directly dependent onthemigration
of wild trout. Consequently, changesin flowsin the Upper Owens River resulting from implementation of
the project aternatives are not expected to affect trout hatchery operations. (Alpers pers. comm.)
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LADWP Service Area

LADWRP provides water and power to its service area popul ation within the City of Los Angeles.
The service area population has grown unevenly over the past 50 years. The population served by
LADWP increased 10% during the 1940s, 34% during the 1950s, 15% in the 1960s, 5% during the
1970s, and 16% in the 1980s. The 1990 population in the LADWP service areawas about 3.46 million,
representing approximately 1.3 million households.

LADWP obtains its water from loca wells, the Los Angees Aqueduct (LA Aqueduct), the
Metropolitan Water Didrict of Southern Cdifornia (MWD), and reclaimed water. The estimated 1990
total costs of water obtained from these sourcesare shown in Table 3N-12. Asshown, the LA Aqueduct
and MWD are by far the largest components of LADWP's estimated $93.9 million water supply costs
(based on a supply of 689.9 thousand acre-feet [TAF] of water). Because of cost factors, LADWP
generdly maximizesthe use of LA Aqueduct and well water before it purchases additiond MWD water.

LADWP's dectrica load is served by a variety of resources, including hydrodectric generating
fadlities located in the Owens River gorge and the Owens Vdley and dong the LA Aqueduct. Other
generaing resources include the Castaic and Hoover hydrodectric facilities, and nuclear-, cod-, ail-, and
gas-fudled power stations (Chapter 3M, "Power Generation™).

Fixed operation and maintenance (O& M) and fud expenses incurred by LADWP to generate
electricity during 1989 totaed about $886.5 million (ER-90 Report). Table 3N-13 illudtrates the
digtribution of these costs among generating resources. O&M expenses associated with hydroelectric
fadilitiestotaed $17.1 million, or 1.9% of total fixed O& M and fudl costsduring 1989. The averagefixed
codt for the hydrodectric facilities, incuding those potentidly affected by changesin Mono Basin exports,
was approximately 0.8 cents per kilowatt-hour (kwWh) during 1989.

IMPACT ASSESSMENT METHODOL OGY

Changesin LADWP diversonsfrom Mono Basin will have economic effectsintheMono and Inyo
Counties region, the LADWP service area, and esewhere in Cdifornia. Effects in the Mono and Inyo
Counties region would result from changes in agricultura production and recregtion activities, and
associated direct and secondary impacts on the regiona economy.  Effects in the LADWP service area
are associated with direct changesin power generation and water supplied by the LA Aqueduct; related
indirect effects are aso likely to occur in other regions.

This section describes the methods used to assess the economic effects of the project dternatives.
The andys sfocuses on estimating the economic va ue of predicted changesin theusesand servicesdirectly
supported by water from the diverted tributaries. These uses and services include:
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# agriculturd production in Mono Basin and Upper Owens River basin;

# recregtion activity at Mono Lake, the lower tributaries, Grant Lake reservoir, Upper Owens
River, and Lake Crowley reservoir;

# power generation dong the LA Aqueduct;
# consumptive water supply in the City of Los Angdles, and
# protection of public trust resources at Mono Lake.

Changes in the economic vaue of uses and services are measured in appropriate monetary terms and
presented in a benefit-cost andyss.

I naddition to estimating the economic vaue of predicted changesin the usesand servicesidentified
above, potentid changes in regiona economic activity in Mono and Inyo County related to changes in
agriculturd production and recregtion activity are analyzed. Potentid indirect effects of changes in
LADWPswater supply and power generation on partiesin other regions aso are considered.

The economic effects andyzed in this chapter are not evauated in terms of impact sgnificance;
however, the results of water supply and power generation economic analyses were used to assess the
sgnificance of predicted physical changes on resources discussed in other chapters (i.e., Chapter 3L,
"Water Supply", and Chapter 3M, "Power Generation"). Thisapproach to using economic information to
assess the dgnificance of physcd changes is consstent with the State CEQA Guiddines (Section
15064[f]).

Impact Prediction M ethodology

The uses and services directly affected by the project dternatives were analyzed over a 20-year
period that extendsfrom 1992 to 2011. Themethods used to anayze the economic effectsof each directly
affected use or service are described below.

Agriculture Production in the Mono and Inyo Counties Region
The project dternativeswould affect irrigation and agricultura activities, primarily shegp and catle

production, in Mono Basn and aong the Upper Owens River. The economic analys's focused on
determining changes in the vaue of agriculturd production associated with the dternatives. Changes in
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production value are used asaproxy for theincrementa cost that operatorswould incur to replace forage
produced on irrigated pasture on LADWP |ands.

Livestock production in Mono Basin and adong the Upper Owens River depends on forage
production, which, inturn, depends on theamount of water availablefor irrigation of pastures. Determining
changesin livestock production inthe study areais complicated because sheep and cattle are moved from
area to area to maximize the harvesting of forage and to avoid subjecting the animals to harsh weether
conditions. Forage production, however, is more directly linked to the amount of water available for
irrigation.

The analysis of changesin production value required severd steps. Fird, forage production was
estimated by converting streamflows and irrigation releases for the four diverted streams to irrigated
acreage based on an assumed annud irrigation rate of 5 af per acre. Results of the Los Angeles Aqueduct
Monthly Program (LAAMP) operations model were used to perform thisanalys's. Forage production on
irrigated landswasthen estimated using aproduction rate of 4.5 AUMs per acre. Findly, productionvaue
of forage produced by irrigated lands was estimated using aforage unit value of $4.00 per AUM. Thisrate
issmilar to the base rate charged by LADWP in 1989 for good, irrigated pasture.

These procedures were followed to estimate the annua production vaue of irrigated lands under
the point of reference and each project dternative. The values for each dternative were then compared
to the vdues for the point of reference to estimate the incrementa change in production vaue under each
dternative, which is used as a proxy for theincrementa cost incurred by operators.

Recreation Activity in the Mono and Inyo Counties Region

The project dternativeswould affect recreation opportunities and use at different recreation areas
in Mono and Inyo Counties. The economic anadysis of recreation effects focused on determining the
changes in recreation use and spending, and user benefits at recreation areas directly affected by changes
in weter availability.

Recreation Use and Spending. Projections of recreation use and spending were made for five
recreation aress in the region that would be directly affected by the project dternatives. These areas
indudeMono L ake, thelower reaches of thefour diverted tributaries of Mono Lake, Grant Lakereservair,
the Upper Owens River, and Lake Crowley reservair.

Basdine levels of annud vistor dayswere estimated for each areafrom recregtion use information
in Table 331 (Chapter 3J, "Recreation Resources'). Basdine levels were estimated by averaging the
number of annual vigitor days reported in Table 3J-1 for each area over the period shown. The estimate
of basdline visitor days for each areawas asfollows. Mono Lake, 168,000 days (the number of daysto
the Mono Lake Tufa State Reserve); the lower reaches of the Mono Lake tributaries, 370 days, Grant
Lakereservoir, 46,200 days, L ake Crowley reservoir, 127,750 days, and the Upper OwensRiver, 18,300

days.
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Basdine vistor-day totas were then adjusted to account for projected population growth in
Cdifornia over the 20-year anadlysis period using a 1.77% compound growth rate projected by the
Cdifornia Department of Finance (1991). The predicted number of visits by personswho resided within
and outsde the two-county area was estimated to alow for subsequent analysis of changes in regiona
economic activity by vigtors. This disaggregation was performed based on origin informetion of vidtors
from the user surveys.

Annud use projectionsover the 20-year projection period werethen madefor each recreation area
under the point-of-reference scenario and each alternative. These projections were devel oped based on
the relationships of changes in per-visitor use at each recreation area to streamflows and lake levels.
(Additiond detalls of the use-estimating methodology for the affected areas are included in Chapter 3,
"Recreation Resources’, and Appendix W.) LAAMP modd projections were used to perform the
andyss For Mono Lake, annual median lake levels under each dternative were used to estimate annua
vigtaion. For thetributaries, Grant Lake reservoir, and Lake Crowley reservoir, median water conditions
over therecreation season (May-October) corresponding to 10%, 50%, and 90% water-year frequencies
(i.e, dry, normal, and wet years, respectively) were used to estimate visitation for each year over the 20-
year hydrologic sequence.

Spending profiles for each recreation area developed from the recreation user surveys were then
gpplied to the use estimates by locals and nonlocd visitorsto estimate regiond recreation expendituresfor
the point of reference and each project dternative.

Recreation Benefits. Outdoor recreation typicaly provides user benefits that exceed
participation costs. These recrestion benefits can be measured in terms of users willingness to pay over
and above what they currently pay for the opportunity to participate in different recregtion activities.
Egtimates of net willingnessto pay by users are the appropriate economic measure of recreation benefits
for benefit-cost anayss.

Severa methods are available for estimating recreation benefits or net willingness to pay for
recreation opportunities. For thisanalys's, the contingent va uation method was used in which visitorswere
asked inongteinterviewsif they would pay agpecific dollar amount for dternative streamflow or lakeleve
conditions at the directly affected recreation areas.  Surveys were conducted at Mono Lake, the lower
tributaries, Grant Lake reservoir, and Lake Crowley reservoirs. The streamflow and lake level conditions
that were presented to survey respondents are described in Appendix W.

The survey data were then analyzed using statistical modes to estimate users willingness to pay
for different sreamflow or lake level conditions. Estimates of the mean and median willingnessto pay by
the sample of vistors were caculated. (Refer to Appendix X for additiona details of the analyses.)

Because the surveyswere devel oped before hydrol ogic conditions of the dternativeswere known,
the streamflow and lake level conditions described in the surveys did not correspond exactly with the
LAAMP results for the project dternatives. Consequently, the estimates of willingness to pay had to be
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interpreted to gpproximate valuesfor the point of reference and project alternatives. The proceduresused
to perform this analysis aso are described in Appendix X.

Edtimates of averagewillingnessto pay per vidtor (or per visitor day) for the streamflows and lake
leve conditions associated with the diverson dternatives were then expanded to the population of vidtors
to estimate tota willingnessto pay. The predicted number of annud vistor days at each recreation area
was divided by the average (mean) number of days per vigitor to estimate the number of annud visitors,
This number was then multiplied by the average willingness to pay per vistor to esimate total willingness
to pay for the recregtion opportunities provided by each dternative. Estimates of recreation benefitswere
not made for some recregtion areas under certain aternatives because information was not available for
esimating willingness to pay for the conditions associated with the dternative.

Regional Economic Effects

Changesin agricultura production and recreetion activity would affect economic activity withinthe
Mono and Inyo County region. Theanayssof regiona economic effectsfocused on estimating direct and
secondary effects on economic output, employment, and persona income from changes in agricultura
production and recrestion activity of the project aternatives.

Direct effects of dternative levels of agriculturd production were estimated based mostly on
information obtained from interviews with operators. Estimating direct employment and persona income
effects of the dternativesis complicated because of the complex rotations used by livestock producers,
especialy sheep producers, who operate in the study area and because forage production losses may be
replaced, to some extent, by forage or feed produced elsewhere. Notwithstanding these issues, the
incrementa change in employment and persond income associated with aternative production levelswas
estimated.

Direct effectsof dternativelevel sof recreetion activity wereestimated by gpplying employment and
income coefficients from the IMPLAN input-output model, which was developed by the USFS, to
estimates of regiona spending by nonloca vistors under each dternative. Spending by nonlocd visitors
was used to isolate effects on the region that could result if visitors chose not to vidt theregion. Spending
by locd residents was not included because it was assumed that if they changed recrestion habits, they
would gtill make expenditures elsewhere in the region (for recreation or other goods and services);
therefore, their contribution to regiond spending would not change.

Edtimates of secondary employment and persona income in Mono County and Inyo Counties
under the point of reference and project aternatives aso were calculated using the IMPLAN modd.
Agriculturd production values projected for each dternative were used with IMPLAN multipliers to
edimate tota employment and persona income changes within Mono and Inyo Counties. Projected
changes in recreation were applied to appropriate IMPLAN coefficients to estimate total impacts on
regiond indudtrid output, persond income, and employment.
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Consumptive Water Supply in the City of Los Angeles

Changesinwater exportsfrom Mono Basinto Los Angeleswould affect LADWP costs of meeting
future demands for water. The economic andyss of water supply effects focused on estimating the
incrementa costs to LADWP to meet future water demands based on predicted changesin suppliesfrom
Mono Basin. Changesin water deliveries predicted by the LAAMP model over the 20-year projection
period were used in the andysis.

As described in detail in Chapter 3L, "Water Supply”, a water supply smulaion model that
baances annud supply and demand conditions was devel oped to estimate LADWP's water supply costs
for each year over the 20-year andysis period. The modd relies on use of increasngly more-expensve
sources of water to meet the demands. The smulation mode estimatesthe cost of LADWPsmix of water
supplies for the point of reference and each dternative. Theincrementa changein costsrdativeto point-
of-reference conditions represents the direct economic effect of water supply changes.

I naddition to analyzing the direct economic effects on LADWP of the project dternatives, indirect
economic effectsresulting from LADWP consuming more of theregiond suppliesprovided by MWD were
evaluated. LADWP s projected to replace lost Mono Lake supplies by using additiona groundwater and
reclaimed water and by purchasing additiond water from MWD. LADWP'sadditiona purchasesof water
from MWD would indirectly affect MWD's other member agencies by reducing the avallability of MWD
supplies.

The evaluation of indirect effects assumes that other MWD member agencies would need to
develop other water supplies that are more expensive than MWD supplies. Indirect costs to MWD
member agenciesof replacing MWD supplieswith more expensive dternative supplieswere gpproximated
by estimating the average cost differentia between MWD supplies and reclamation, which is used asthe
least-cogt dternative, and applying this estimate of incremental coststo the projected amount of increased
purchases of water by LADWPfrom MWD (relativeto point of reference) to offset water |ossesfrom the
LA Aqueduct. The cost differentia was estimated by subtracting the projected 20-year average cost of
MWD water ($639/af) from the estimated cost of reclaimed water from developing a dud digtribution
system ($800/af), as identified by the City of Los Angdes Office of Water Reclamation (1990).

Power Generation from LA Aqueduct Hydroeectric Generation Facilities
Changesinwater exportsfrom Mono Basinto Los Angeleswould affect LADWP costsof meeting

future demands for energy. The economic analyss of power generation effects focused on estimating the
incrementa coststo LADWP to meet future power demands consdering changesin energy output from
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the LA Aqueduct facilities. Predicted changes in power generation were estimated using results of the
LAAMP model over the 20-year projection period.

Asfully described in Chapter 3M, "Power Generation™, power generation impacts were assessed
inathree-step process. First, theamounts of energy availablefrom LA Aqueduct hydrod ectric generating
fadlities for dternative water diverson levels were determined on a monthly basis by applying efficiency
vaues for each hydrodectric plant (in kWh per &) to the amounts of water diverted through the plants.
The capacity available from agueduct facilities for given water-diversion scenarios was determined on a
monthly basis by gpplying multipliers determined from areview of historica operation datato the monthly
energy production data for each group of hydroelectric plants.

The second step wasto use the agueduct generation information to devel op input datarepresenting
the aqueduct facilities for the ELFIN production model (see Chapter 3M, "Power Generation”). The
amounts and associated cogts of energy produced by LADWP's nonaqueduct resourcesfor agiven level
of agueduct generation were determined using the ELFIN modd!.

Step three conssted of performing a comparative andysis of the output of ELFIN smulations
representing different levels of agueduct energy production and capacity availability, and differing levels of
energy production and capacity utilization from LADWP's non-agueduct resources. The results of these
smulations were compared to identify changesin LADWPsfud codsfor each dterndive.

Inaddition to analyzing direct coststo LADWP of the project dternatives, indirect effectsresulting
fromadditiona purchasesof energy from other power supplierswere considered. Approximately 20-25%
of the energy needed to replace supplies from the LA Aqueduct would come from other purchases.
LADWRP, which has sufficient capacity over the near- and mid-term to replace these supplies, is expected
to obtain energy fromexisting contracts, which could reduce the amount of lessexpensve energy available
to other utilities. Because the amount of energy purchased from other sources is small, however, the
potentia effect is congdered minima and is not further evaluated in this analysis.

Protection of Public Trust Resour ces of Mono Lake

Protecting Mono Lake's naturd environment provides socid benefits. The economic anadysis
focused on estimating the public's willingness to pay for different levels of resource protection at Mono
Lake.

The contingent valuation method was used to estimate the public's willingnessto pay for resource
conditions associated with dternative lake levels. A survey of 600 Cdifornia househol ds was conducted.
The survey included contacting households initidly by telephone to solicit participation. Survey materias,
induding a pamphlet describing and visualy depicting Mono Lake under dterndtive lake level conditions,
were then mailed to survey participants. A followup interview was conducted by telephone a a
predetermined time.
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The followup survey included severd questions designed to dlicit the respondents willingness to
pay for resource conditionsat Mono Lake at alternativelakelevels. Questionswere asked about resource
conditions associated with lake levelsat 6,375 feet, 6,390 feet, and 6,410 feet. Thesurvey questionswere
structured intheform of avoter referendum, and respondentswere asked whether they would pay different
amounts for state-gponsored bonds in which the revenues would be used to purchase additional water
suppliesfor Mono Lake. The survey respondent weretold that if aprogram was not passed by the voters,
the lake would drop to 6,372 feet above sealevd.

The survey datawere andyzed usng datistical modes described in detail in Appendix X. The
average (mean and median) willingnessto pay of respondentsfor thethree programswasestimated. These
averages were then used to estimate total willingness to pay by state resdents for the different lake leve
dternatives. Procedures used to expand the sample results to the population are aso described in
Appendix X. Because of data limitations, no estimates were made for the No-Diverson Alternative.

Criteriafor Determining Impact Significance

Assuggested inthe State CEQA Guiddines, the economic effectsevauated in thisanayssare not
assesad in terms of their impact sgnificance; however, some results are used to assessthe significance of
physica changes described in other chapter (see Chapter 3L, "Water Supply”, and Chapter 3M, "Power
Generdtion”).

SUMMARY COMPARISON OF COSTSAND
BENEFITSOF THE ALTERNATIVES

As described in the "Impact Assessment Methodology™ section, relative economic effects are
assessed in this section through severd key variables:
# agricultura production in the Mono and Inyo Counties region;

# recreation use, spending, and benefits at directly affected recregtion areas in the Mono and
Inyo region;

# consumptive water supply costs to the City of Los Angeles;
# power generation cods to the City of Los Angeles, and
# preservation values associated with public trust resources at Mono Lake.

Table 3N-14 provides asummary comparison of the average annua economic benefitsand cogts
associated with the project dternatives relative to point-of-reference conditions. The costsincludewater
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supply and power generation costs to the City of Los Angeles. Impacts on the vaue of agricultura
production in Mono and Inyo Counties are not included in the table because they average less than
$35,000 per year. The benefits are preservation values associated with public trust resources at Mono
L ake and recrestion benefits a affected areasin the region. As noted in the table, the recreation benefits
at Mono Lakeare not included in the net economic benefits because they are dready included inthe Mono
Lake preservation value.

Asthetable shows, the No-Redtriction Alternative decreases water supply and power generation
codts for the City of Los Angeles, but also reduces recregtion benefits and results in a substantia loss of
preservation values. Compared to the point-of-reference conditions, dl other dternatives involve higher
lakelevelsthat increase water supply and power generation cogtsfor the City of LosAngeles. Recredtion
benefits and preservation values aso increase for other aternatives, except for those above 6,390 feet.

As indicated in Appendix X, a mgority of the respondents to the contingent vauation survey
regarded higher |akelevel sas undesirable because of the negativeimpactson tufatowersand snowy plover
habitat. Some respondents clearly regarded lake levels above 6,390 feet as desirable despite these
negative impacts, but most were willing to pay little, if anything, to secure lake levels above 6,390 feet.
Given these different preferences, a survey much larger than the one conducted for this study would be
required to measurewillingnessto pay for lakelevelsabove 6,390 feet with the same precision asfor lower
lakelevels. Resultsfrom the survey for this study suggest that themedian willingness to pay for lakeleves
above 6,390 feet is zero. Even with alarger survey, it seems clear that the overdl willingnessto pay for
lake levels above 6,390 feet would be sgnificantly less than the willingness to pay for the 6,390-Ft
Alternative.

The marginal benefitsand costs associated with moving from one dternativeto another are shown
in Figure 3N-1 and Table 3N-15. The marginal benefits exceed the margina cogts for dl dternatives up
to and including 6,390 feet; consequently, net economic benefits are maximized by the 6,390-Ft
Alternative. Becausethe margina benefit from higher lake levelsis severa times greater than the margina
cost for the 6,390-Ft Alternative, the margina benefits could be reduced by as much as 70-80% and the
dternative would till be optima from the standpoint of net economic benefits (i.e,, the margina benefit
curve dill liesabove the margind cost curve). The margina benefits curve drops below the margind costs
curve a lake levels above 6,390 feet (Figure 3N-1) and remains below for the higher lake-level
dternatives.

This "robustness’ in the results is important because of the substantia degree of uncertainty
associated with projecting costs and benefits over the entire 20 years of the analyss period. The
uncertainty is likely to be especialy important for the estimate of Mono Lake preservation benefits.
Although the survey to determine preservation vaues explicitly asked about paying higher taxes for each
year over the next 20 years, respondents can have difficulty projecting their willingness to pay far into the
future because preferences often change. Consequently, for thelater part of the analys speriod some doubt
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exigs about the willingness to pay. This uncertainty could affect the estimates of average annua
preservation vaue. This issue could be addressed by differentidly discounting the preservation vaues,
however, the preservation va ues could be discounted substantially without affecting the conclusion thet the
6,390-foot leve isthe preferred dternative from an economic point of view.

Regiond effects of changes in economic activity in the Mono and Inyo Counties were andyzed,
but are not reported in Table 3N-14. These effects, which are measured in terms of employment and
personal income, result from changesin agricultura production and recregtion activity. Asdescribedinthe
"Impacts’ section, these effects are relatively small. The 6,372-Ft, 6,377-Ft, 6,383.5-Ft, and 6,390-Ft
Alternatives have a postive effect on economic output and persona income (refer to Table 3N-18);
however, dl dternatives result in a reduction in employment. Recregtion spending is negetively affected
by the lower lake dternaives, and agriculturad production is negatively affected by the higher lake
dternatives.

Inadditionto direct increasesin water supply 